Investigations were carried out on serum lipid components and serum vitamin E in 54 cases of iron deficiency anemia during adolescence, with the following results: Serum levels of total lipids, free fatty acids, and phospholipids in cases of iron deficiency anemia were not different from those of the controls. Although the average value: of serum total cholesterol levels in the cases of iron deficiency anemia was not different from that of the controls, the percentage of subjects who showed low serum total cholesterol levels was greater in cases of iron deficiency anemia than in controls. The average values of serum triglyceride, serum beta-lipoprotein, or serum vitamin E were significantly lower than those of the controls, and the percentage of subjects who showed low serum levels of triglyceride, beta-lipoprotein, or vitamin E was greater in cases of iron deficiency anemia than in the controls. No significant correlation was noted between serum levels of vitamin E and total cholesterol. However, a moderate correlation was noted between serum levels of vitamin E and triglyceride, and a direct correlation was noted between serum levels of vitamin E and beta-lipoprotein.
Investigations were carried out on serum lipid components and serum vitamin E in 54 cases of iron deficiency anemia during adolescence, with the following results: Serum levels of total lipids, free fatty acids, and phospholipids in cases of iron deficiency anemia were not different from those of the controls. Although the average value: of serum total cholesterol levels in the cases of iron deficiency anemia was not different from that of the controls, the percentage of subjects who showed low serum total cholesterol levels was greater in cases of iron deficiency anemia than in controls. The average values of serum triglyceride, serum beta-lipoprotein, or serum vitamin E were significantly lower than those of the controls, and the percentage of subjects who showed low serum levels of triglyceride, beta-lipoprotein, or vitamin E was greater in cases of iron deficiency anemia than in the controls. No significant correlation was noted between serum levels of vitamin E and total cholesterol. However, a moderate correlation was noted between serum levels of vitamin E and triglyceride, and a direct correlation was noted between serum levels of vitamin E and beta-lipoprotein.
Vitamin E is a compound with antioxidant properties capable of protecting membrane lipids from oxidative degradation (1) . A reduction in serum vitamin E concentration is associated with increased susceptibility of red blood cells to hemolysis on exposure to H2O2 in vitro (2) (3) (4) (5) . MELHORN and GROSS (6) reported that abnormally elevated H2O2 hemolysis values were observed in cases of severe iron deficiency anemia in children. As reported by the authors previously, abnormally elevated H2O2 hemolysis values and moderate reduction in serum vitamin E concentration were also observed in adult patients with iron deficiency anemia (7) . The real cause of decreased serum vitamin E level in iron deficiency anemia is not known. However, as vitamin E is fat soluble, this paper investigates (0%) ( Table 1) . No statistically significant correlation was noted between serum vitamin E levels and serum total cholesterol levels (r=0.425). A moderate cor relation was noted between serum vitamin E levels and serum triglyceride levels (r=0.641).
A direct correlation was noted between serum vitamin E levels and serum beta-lipoprotein levels (r=0.857) (Fig. 1) .
DISCUSSION
Low serum cholesterol levels have been observed in cases of chlorosis (8) and chronic anemia with splenomegaly such as splenic anemia, Banti's syndrome, and congenital microspherocytosis (9) . REFKIND (9) reported that serum total choleste rol levels below 150mg/100ml were observed in 13 out of 26 cases of chronic anemia due to various etiologies and that phospholipid levels measured in 10 subjects were also considerably reduced, but that serum triglyceride levels were normal in 6 subjects.
In this study, although serum levels of total lipids, free fatty acids, and phospholipids were normal, low serum levels of total cholesterol, triglyceride, beta-lipoprotein, or vitamin E were demonstrated in some cases of iron deficiency anemia.
As reported previously (10, 11) , the low linoleic acid content in serum unsa turated fatty acid composition in neutral lipids was demonstrated in cases of iron deficiency anemia before treatment. In addition, although the spleen was not palpable in any of 96 cases of iron deficiency anemia during adolescence, fairly large latent splenomegaly was demonstrated by roentogenographic examinations in 27.1% of the cases (12) . It has been reported that lipids such as cholesterol and phospholipids are important constituents of the red blood cell membrane (13, 14) , and such lipids in blood serum are constantly being incorporated into the red blood cell membrane (15) (16) (17) . In addition, SILBER et al. (18) reported that vitamin E in red blood cells is localized in the red blood cell membrane and that rapid exchange of vitamin E takes place between the red blood cell and blood serum .
It is well known that vitamin E is a strong antioxidant and prevents cell da mage by lipoperoxidation of unsaturated fatty acids. It has been reported by many investigators that in a vitamin E deficient state, the red blood cells become fragile and are easily hemolyzed by H2O2(1-5). DODGE (19) reported that red blood cells from patients with abetalipoproteinemia (acanthocytosis) showed marked sensivity to H2O2 and a decrease in polyunsaturated fatty acids in red blood cell membranes. MELHORN and Gxoss (6) reported that an abnormal elevation of H2O2 hemolysis was observed in severe iron deficiency anemia in children. As reported by the authors previously, abnormally elevated H2O2 hemolysis values were also observed in 11 out of 40 cases of iron deficiency anemia(7). The real cause of the abnormalities in serum lipid levels observed in cases of iron deficiency anemia is not known. However, several reports have been made on iron deficiency anemia caused by idiopathic steatorrhea (20) (21) (22) . In addition, it has been reported that there is a reduction of lipase activity in duodenal secretions (23) and impairment of intestinal absorption of vitamin A in cases of severe protein calorie malnutrition (24) . Several investigators have also reported the lack of iron and vitamin E besides the lack of other hematopoietic substances such as protein, folic acids, and vitamin B12 in this disease (25) (26) (27) (28) (29) . These reports seemed to indicate possible impairment of intestinal absorption of lipids and fat soluble vitamins in cases of iron deficiency anemia. There were, however, no subjects in this study who showed any clinical signs of idiopathic steatorrhea nor was there evidence available to support such speculation in cases of iron deficiency anemia in adolescence.
As for the cause of low serum vitamin E level observed in some cases of iron deficiency anemia, the correlation between serum vitamin E levels and serum beta lipoprotein levels is thought to be important. Vitamin E transiently present in chylomicrons following meals and in the serum is associated with beta-lipopro tein (30) . It has been reported that vitamin E is virtually absent from the serum of patients with abetalipoproteinemia (31) . KATER and UNTERECKER(32) indi cated that a direct correlation was found between concentration of vitamin E and beta-lipoprotein in serum in patients with severe liver cirrhosis and fulminant hepatitis who showed a decrease in serum vitamin E levels. This fact may suggest that low serum beta-lipoprotein levels play an important part as the cause of decreased serum vitamin E level in iron deficiency anemia. In addition to low serum beta-lipoprotein levels, insufficient dietary vitamin E intake in Japanese (33) and, as previously reported (34) , an increased vitamin E demand in the body due to rapid iron turnover in the iron deficient state are also considered to be pos sible factors.
